Applying blast-furnace slag fine powder blended cement is an important option to achieve low carbon emission due to concrete materials in construction, and concrete structure with this blended cement concrete (BFS concrete, hereafter) is in great demand.
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(8) Concretes with blast furnace slag type B (hereafter denoted BFS concrete) contributes significantly to the reduction of environmental burden and its application to the RC buildings has been anticipated. However, the BFS concrete exhibited lower shrinkage cracking resistance than that of the normal concrete resulting in limited application to underground structures where drying can be avoided for a long time. Tasks required for the shrinkage crack control of real structures include quantitative estimation of shrinkage cracking resistance of BFS concrete, its improvement and prediction method of shrinkage cracking. Authors have already studied the first task and confirmed that the shrinkage cracking resistance tended to show larger degradation than that of the normal concrete particularly at high temperatures. This mechanism has not been resolved yet while related studies have shown that early-stage high temperature history of BFS concrete due to hydration heat liberation tended to increase autogenous shrinkage and the cracking age largely depended on the unmolding timing.
The final target of this study was to establish the shrinkage cracking control of BFS concrete and the cause of the temperature dependency of shrinkage cracking resistance was discussed in terms of constitutive laws necessary for the stress analysis of shrinkage cracking. Tests that were performed included restraint cracking at a temperature of 30, 20 and 10°C, free shrinkage, setting time, strength properties and compressive creep. Possibility of stress analysis of BFS concrete was discussed with the constitutive laws obtained during the experiments. The followings were obtained.
(1) As causes of the low shrinkage cracking resistance of BFS concrete, it was experimentally verified that the development of compressive and split tensile strengths was inhibited with drying, autogenous shrinkage increased when curing temperature increased at normal strength region without temperature history, and the creep coefficient was 0.5 to 0.8 times smaller than that of the normal concrete suggesting small stress relaxation
(2) Numerical prediction of shrinkage cracking of BFS concrete was found to be possible with a stress analysis method applicable to the normal concrete and with appropriate constitutive equations at an ambient temperature from 10 to 20°C.
(3) Study of tensile creep behavior of BFS concrete was needed to account for the experimental result that the stress analysis result was 1.3 times larger than that of the normal concrete at an ambient temperature of 30°C,
where the effect of creep might be underestimated 
